In the last several years, the study of gauge theories in quantum field theory has led to some interesting problems in nonlinear elliptic differential equations. One such problem is the local behavior of Yang-Mills fields (defined below) over Euclidean 4-space. Our main result is a local regularity theorem: A Yang-Mills field with finite energy over a 4-manifold cannot have isolated singularities. Apparent point singularities (including singularities in the bundle) can be removed by a gauge transformation. In particular, a Yang-Mills field for a bundle over R 4 which has finite energy may be extended to a smooth field over a smooth bundle over R 4 U {00} = s 4 . I would like to thank R. S. Palais for encouraging me to look at this problem.
D{r,p)
As a corollary, we notice that if zero is a point singularity, then l£2(X)l < IJCI~22T. Due to conformai invariance, cTis not uniform. By the same argument, we may change coordinates and assume lfi(*)l< IJCI -2 e for any e > 0. In order to proceed further, we must be able to make a canonical choice of gauge (or coordinates) in 77. We define a generalized Coulomb gauge as one in which d*Y = 2,-d/to'I^ = 0 and prove that such a gauge may be chosen if the curvature is small using the implicit function theorem. Our main technical construction in removing point singularities is that of a broken Coulomb gauge around a singularity (at the origin). This gauge is smooth in annuli A i = {x: 2~/ < IJCI < 2~H* l }, well defined and Coulomb on the bundle n\S i9 where S t = {x: IJCI = 2"" 
